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(54) Tide: SALT OF (2S.3S)-3-[[(lS)-l-ISOBUTOXYMKrHYL-3-METHYLBUTYL]CARBAMOYL]OXIRAN^^ 
BOXYLIC ACID 

(54)«M<D«»: (2S. 3S) -3- [ [ (IS) - 1 --f V ^ h + i/> f^JU- 3 - > f'JU^^^U] *;U/^^-f;H 

*^+v^>-2-*;u^>»<D« 

(57) Abstract: It is intended to purify (2S,3S)-3-[[(lS)-l-isobutoxymethyl-3-methylbutyl]carbamoyl]oxirane-2-carboxylic acid 
1^ (hereinafter referred to as "carboxylic acid" ) with the use of a salt fix>m the carboxylic acid and an organic amine selected from 
among piperazine. adamantanamines, etc. and to provide a crystalline sodium salt of the carboxylic acid which has the following 
properties and is enhanced in storage stability so as to be suitable for use as a raw material for medicinal drug. DSC: 170 to 175**C 
^ exothermic peak accompanied by weight loss Characteristic absorption bands in infirared absorption spectrum (potassium bromide 
^ tablet method): 3255.2950. 2860, 1670, 1630. 1550, 1460. 1435. 1395, 1365, 1310. 1260, 1110, 890 cm *. 



(57) *a6Wl* (2S. 3 s) -3- [ [ (IS) - 1 --f v:? h*ix> ^ ji^3-> ^>u:^^;u] *;u/<^>fiu] 

OLfcfliItB:^;U7H>Ka):*- hU'i^AffiCD^a^tiet-r^^CtlCil-rSo DSC: 1 70-1 7 5"C^cM«^^5*^fc^— 
^ SJ^nffiilR;^^^^ h;U (m<b*UOAffiSfl>i) ICfcM+**#1SlRiR« : 3 2 5 5. 2950, 2860. 1670. 
^ 1 630. 1 550, 1 460, 1 435. 1 395, 1 365. 1 3 1 0, 1 260. 1 1 1 0. SQOcm-^ 
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m m 



(2S, 3S)-3-[C(lS) - 1--C y^h^i^^^'f-Z^-S-^^^^^ 



^^^mift. (2S, 3S) -3- [ C (IS) -1 — { yzf V^^^ 3 



x-m^^^ (2s, 3s) - 3- c [ (IS) -1 — r y:^ ^/i^- 3 - 




1 



wo 2004/096785 
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EtOzC 




1) NaOH 

2) HCI 



3) NaHCOs 



NaOzC 




= ===...1. ^ /I. >!s. **, A r-v nit *Q ate ^^p^Wr-ASMi/N?" > A* Pi. iSi^KI::; ^5 

^"gg^j^~;|^ jjg vv iLi a -r^ »* '-z^«us^i^ j«»v=>~.-/Mii-i=-i. . — • — — • - - • 

i^^m^^^j^ h^y/^^^^m^n. mim^u(Dmnt uxf^av^t^K vNtj(DT'fe5o 
^:ix-^m^m^wi^,. Ila^:stt05^v^^^lc<z) (2s, 3 so -3- c c d 

S) _ 1 — ^ h ^v';^ ^/w-- 3 — p« ^/V:/^/^] j^/i^^^^-f/^] 
A <D il ^ <^ ^f^^f?^ ^0 ^ ^ ffi ^ ^ ^- 



jg 14 O ^ V ^ /& ^ ^ ^ W J±i 



(D 



s) -3 - [ X (IS) -i--r yz/h^v-pi^/^- 3-^^/1- 5^ ^i^] 



t 



2 



wo 2004/096785 PCT/JP2004/005767 

:^mmi-iTm(D^\^^m-r^ (2s, 3s) -3- c c (1 s) -i-^y^ 

DSC: 17 0-17 SX^izUA^W 0 mmi^-^ 

3 2 5 5, 2 9 5 0, 2 S 6 0 , 1 G 7 0 . 1 6 30, 1 5 5 0, 1 4 6 0; 1 
435, 1395, 136 5, 1310, 1260, 1110, 890cm 



- 1 



^fc^^mnTW,(om^^mir^ (2S. 3S) - 3-[C(is) - i--f 

DSC: 17 7°C\Z.mM^Wom^^'-'i^ 

3 2 7 0, 3 0 8 0, 2 9 5 0, 2 8 7 0, 1 6 8 0, 1 6 2 5, 1 5 6 0, 1 
460. 1380, 1300, 1240, 1110, 895cm- ^ 

^ti:^mmi^Tt&<D (1) ~ (6) (^Xmi-«fc5 (2S, 3S) -3- C [ ( 
IS) — 1 — ^ y >^ ^/V^— 3 ^/v:/'^/^] :^;V/^^yi7V'] ;^drV7 

(1) (2S, 3S) - 3- [[ (IS) -1-^ y:/ h=3?^V7^^yi— 3 
Rj^sizHV. (2S, 3S) -3 - C [ (IS) -i-^yr/h^v-^^/v- 3 

(2) gu|BXmt?#ejti'fc;i5;/V:^^>'mi:^^T 5: Sr^J^S^-^ (2S, 3 S) 
-3 - C C (IS) -i—y(y:fh^iy:^'f-^^-S-;^^/^':f^^^2 



3 



wo 2004/096785 PCT/JP2004/005767 

(3) H5IBXaT'#b^fc:^lC^^JOX.s (2S, 3S) -3- CC (IS) - 
1 h^s-v'^^y^- 3 -p^^/^^^^/^] :^=¥v^7>'-2- 

%fz.if.mm\^y^<^ (1) ~ (4) <z)xmj-<ts (2s, 3s)-3-c[( 

(_i) (2S, 3S) -3- [ [ (IS) -i-'i'y:^h^-:x7?^/i— 3-p«^ 

':^ b y e^A^fb-a-^^xfi^j; y ^'^'''fb'a-^^f^^^-^ (2s. 3s)-3-[[(i 

S) — 1 — y:/ h^rixp* ^/v— 3 — p< ^/i^^^^/i^] ;?7/u/^-=t^/^] 

(3) H«l2XmT*#b^fc't- h y ^J>^MXn:f7 y e7i^:i[(D^^H^Bift6i^T/U=» — 

(4) BUIBXiS-e#e>ttfciS^^Bp"B^J^BE|t^^l-'H-i~<. 

(2S. 3S) -3- C C (IS) - 1 yzf h f-^^- 

^fc^ise^f* (2S. 3s)-3-[C(is) -i-^y:/h=3{^v7«^/v- 



4 



wo 2004/096785 PCT/JP2004/00S767 



(rM (RM (R^ ) N 
:^m'f-. -hc^Ss l: Knarix/l-Ss ;«;/V7i?^-^7^S, :/T^i^/£> T^^S 

R2 ^r3 ;&S— J^{;:/^oT. R^ ^tt>*R^ :^5J^'a'bTV^5^^M^^^*^- 5~ 7 

$ (2S, 3S) - 3- [ [ (IS) - 1 - ^ y:/ h :^ 

(2S. as) - 3- EC (IS) -1-4 y:fh^-yy- 

< :7 o — ^-Y— h > 

(A) -^yv-i^ (B) -^^^T^ ^'i:^^;^ (c) ->:7y-^ (D) 

-^N aMXi-iKM (E) -^Sjfi^^ifii (F) ->fiP^^Mi-<tS^^ (G) 



5 



wo 2004/096785 PCT/JP2004/005767 

ccyi^TJ^W- (A) -*Na:^XHKi& (E) -^S^^hp^p (F) -^EP^^^t «fc S ^ 
(G) <^m# 

(2S, 3S) -3 - [ C (IS) - 1 y;:/ h=arv'^5^yk- 3 

fc^s tf'fni-sr J: «9 (2S, 3S) -3- C C (IS) -i--ry:/h=¥ 
(B) ) dS#b*L5„ 

rr-e. J®3iSf© (2S. 3S)-3-[[(lS) - 1 --r y^T" h^rV^^/l^ 

rn-C*tiil§Mi|S|--CfeS:3^;=^7"/^fisJl (2S. 3S) - Z -r )V ^ ti ^ 
jU^^Zy9^^2-:ti/l^:^>'mt (IS) - 1 ---r y^" b'^s-iy^ f^/W- 3 -7^^/^ 
^^/v-T ^ >'SriiS<^>J^'a-ife (DCC-HOSui£. ^iJ'ay Kfe> ^M^K^ife 

(§)>^u— as (B) ->-^;t^r $ (c) (Dum 



6 



wo 2004/096785 PCT/JP2004/00S767 



(rM (R' ) (RM N 



1 0 



1 0(DrJl-^/l-&. XJiT7/l^=¥7^S<^*U. ^b"CR' 



^hcz^^ t Kn^iX>'i'S> ;*/^7j^'^->/i^S> ^T^i^/Sx 



@^i^T^ ^^^(Pit (C) ^:7y-ijs: (D) <Z)X 

^:-c\ nmm<o (2s. ss) - 3- c c (is) -i--ry:/h^ixp«^/i— 



7 



wo 2004/096785 

:7>f — t-T 



m^^' — ^ (9. 8^) 



PCT/JP2004/005767 



g)7y-<js: (n^ ->Na:^ (E) OXS 

@N a (E) -^SM^pg 



TIB<^i^i41lt^^i-Si«M-^-e. (2S, 3S)-3-[[(lS)- 

f y (G) H^'^h^^o 

DSC^# 5i:I^C) : 170-17 5 °CJ::^»^# 5 

8 



wo 2004/096785 PCT/JP2004/005767 

3 2 5 5, 2 9 5 0. 2 8 6 0, 1 6 7 0, 1 6 3 0, 1 5 5 0, 1 4 6 0, 1 
435, 1395, 1365, 1310, 1260. 1110, 890cm- ^ 



A^mrnxJiW^^J^/^'^^^i^^^^y l^'-^^^^''"- :7y-ft: (D) 

Q)x'^hMz.Yim.(omf^m (e) ^^iy.~6 o°cT'^^5'y->'^^<^fi^ft5^^r/l- 
3 0>5t 1 1 0>?t 1 <?5fiJ-^:6Si^iDl^^^f::e>i-o ^ ::-e#b^fc:S^^iSi (F 



9 



wo 2004/096785 PCT/JP2004/005767 

(DT'^bti^fcs^^HB^B (F) ^mmn.m.'pmM. w^^i^-i- ^ ^ t x ^ urn 
$k<TU(omi^m^m't^mm^'C'^^^M(o (2s, 3s)-3-[C(is) 

— I —4 ^ju— 3 — :^7/w^^^/w] :^drv'7^— 2 

3 2 7 0, 3 0 8 0, 2 9 5 0, 2 8 7 0, 1 6 8 0, 1.6 2 5, 1 5 6 0, 1 
460, 1380, 1300, 1240, 1110, 895cm- ^ 

5|s:^k<^k:^©^^ {mmmiit&m) }i8 o°c3 e^i©^^tt^^i-*3v>T 



±|BO®~(Di:l^^!^.exat-J: '9ilX^S:<iS5MS05fe^®0 (2S. 3 S) - 
3_ [ [ (IS) - 1 --f ^/i^- 3 ;^;/w^^^/v 

Cpjcy^T^/Pjiis: (A) -»-N a:^Xtj:K:^ (E) 
<N a:^ (E) (7)]^#> 

<Klt (E) C»^#> 



10 



wo 2004/096785 PCT/JP2004/005767 

mmi^KM. (E) h^^'r/uW- (A) ii^m.m\^<D:h V ^^it-^^ i^m::i7V^ 

@Na:^X^j:K^ (E) ^S^^fa (F^ -^HP^^'Mtri J: (G) (PMn 

N^m. (E) -*S^^^ia (F) ^BP^^iii-iSN a:^(D^^ (G) (0^#<^ 

(E) (F) -^BP^^j^ic j:SKii:<^^^0 (G) (Dmnn±u 

±^bfc j; 51- (2 S, 3 S) - 3 - C [ (IS) -1--C h^v-Ti^/l' 
bT. (2S, 3S)-3-[[(lS)-l--r y:/h=ar->^^/l— 3 
VN-cmiS-rS^b-^s (2S. 3 S) - 3 - C [ ( 1 S) - 1 — (yzfh 

3S)-3-[[(is)-i-'i' y:f 3 -Tt^/vy'^/^] 

;*:|S8^<^»^^K<^ (2S, 3S) -3- [[ (IS) -1 — { Vzf 

t^^^/u- 3 -7{ ^/V'-^f^^/u] i])V/<^^^)V\ Hr^l/y^^— '2.-^ Ji^'^^-y^^'t 

bT#bttfc^rBK<^ (2s, 3s) - 3- c [ (IS) - i--ry:/b 



11 



wo 2004/096785 PCT/JP2004/005767 

:Lfih(Dmm\^i^. m^(ommm. mmm. ^^^n. m^m. ^m. ^^m^j^ 
MMm 1 

i^wxmi^m(D:^m^^y)'^^i^t^^<^<^ (2 s, 3 s) -3- l c d s 

^-iJ fVi^^yW.^^J^^^'rJV (X 6 4. 5 4 g) -^a:.^ (5 2 O m L) 

\z.mn\^. .7K^^T d ore^T-c') imo i /LTK^'fb-^ b y ^j^^tK^^ (s 2 

tK (3 4 OmL) ^MTL^y^ hT'^:^i^^MS'JU. g^^^^^U (3 0 OmL) 
T'2|H]?fci|H.fCo TKJSl-TkJ^T. 6 m o 1 X L It^TK^IK ( 1 1 0 m L) Sr?ST 
bp 1 i bi^^^^/l^ (3 0 OmL) -e2ll]|fitt|b/Co g^^^^/l-ji SttK ( 
3 0 OmL) S.TJ«tafn^:yi7K (2 0 OmL) "etfe^-^. ^tK^S^"^ h P ^ l-T 
^j^bfCo ^iET^IS^<^®*bT (2S, 3S) - 3- [ [ (IS) 

^ 3 — 7i^/v:7'^/^] :^7yw^^^/u] :^dE- ^7 2 — :«7/^:^^:x 

^(139. 61g;93. 1 %) Sr^feJft^l^i^ ^ bT#fCo 

ti^nj 6 fS^ <^ t> <^ i: — ifi: b fc „ 
Uli^il 2 
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wo 2004/096785 PCT/JP2004/005767 

y^mT^iyk(r>m (c) <p^3t- 1 

(2S, 3S)-3-[[(is) -i-^y:/h=3rix^^/^-3-p«^/i-:^ 
^/v] ^^^^'7:^-2-iU/i-:^:^m (is 9. 6 i g) ^0^^ 

^ju (6 3 0mL) \Z.mm\^. ^^^T (lOre^T-C) Zy^^n^^i^Jl^r^:^ ( 
4 8. I9g) tW^M^'^^^ (19 0mL) <7)^^^JPX-^iaT'— b^-o 

mmvti^^^^^^ g^m^^/n^iTiifci^mm^b-c (2s, 3s) -3 - c c 

yiy- 2-:fy/u^:^M<D-y^ x2^^iy^uT ii Q 5 ' 2 2g;88. o% 

) ^BfeiH^^i^ (.'^'/Co 'q^wx.mT^ V. X . yj & / a. ^ ' ' — — • 

X t) bTp-<Ay4^t^ ( 9 2 5 m g ; 9 2 . 5 %) ^^fCo 

ili;^ ; 1 2 8 ~ 9 °C 

IR (KBr) cm- ^ ;3 3 1 0. 2 9 5 0, 2 8 5 0, 1 6 6 0, 1 6 

20, 1570. 1540, 1460, 14 4 5, 1380, 1360. 134 

0, 1 2 9 5, 1 2 5 0, 1 2 2 0. 1 1 2 0. 9 4 5, 8 9 0. 



NMR (CD C 1 3 ) 5 ; 
0. 9-1. 0 (12 H, m) , 
1 . 2 - 1 . 8 ( 9 H, m) , 

1 . 8 — 1 . 9 ( 3 H, m) , 

2 . 0 — 2 . 1 ( 2 H, m) , 

2 . 9 - 3 . 1 ( 1 H, m) , 

3 . 2 - 3 . 3 ( 2 H, m) , 

3. 2 6 (IH, d, J = 2Hz) . 
•3. 39 (2H. d, J = 4Hz) . 

3. 49 (IH, d, J = 2Hz) , 

4. 1-4. 2 (1 H, m) , 

6. 46 (IH, d, J = 9Hz) , 

7. 7 — 8. 5 (IH, broad s). 
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mm 3 

(2S, 3S)-3-[[(lS) -i-^y:/h^v'^^/i— 3-^^/1-:/ 

^/W] ^/Uy^'e^ :t ^ y - 2 - :i3 (6. 5 9g) %v?:n^/^^ 

-T^/k (6 7mL) Jei^^b. Mit^T-^^if^^- (2. 7 5g) v^^i^^l- 

oi.-X/l' (ISmL) (Dmm^M^fCo mm\^timVt^^^^ (SmD 
^;!]Bx.^i!S bx (8 4mL) ^JPx.7K^^T— Ufco 



^ » ^ ^ff^ ?A -{^s. ^P=ti^ rrn , 



( 9. 



s, 3S) -3- C C (IS) -i--ry:/b^^>'^^/^-3-p«^/^:^^/^3 

;?7/W^^-l'7V'] ^^-^ixy^'- 2-;i;/^5j?^^O^i/if^:/it (7. 43g ; 79 

6%) fife^T^^ U-C#fCo ;*:^]pfis2 gSr^^^iJ^y-z^iTK-t 'iJS^^^U 
-<A/t>t^<^^>'i^^^^ (1- 8g ; 90. 0%) ^#fc„ 
; 6 St: 



I R 


(KB 


r) 


cm" ^ ; 3 


5 0 , 


1 4 5 0, 


13 8 0, 12 


NMR 


(CD C 1 3 ) ^ ' 


0 . 9 


- 1 . 


0 ( 


: 1 2 H, m) , 


1 . 3 


- 1 . 


5 ( 


;2H, m) , 


1 . 5 


- 1 . 


6 ( 


: 1 H, m) , 


1 . 8 


- 1 . 


9 < 


[ 1 H, m) , 


3 . 1 


- 3 . 


2 i 


(4H, m) , 


3 . 9 


- 4 . 


0 


( 2 H, m) , 


4. 1 


- 4 . 


2 


( 1 H, m) , 


6 . 3 


6 ( 1 H, 


d, J = 9H2 


7. 3 


9 (5H, 


s) . 



MM 4. 
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(2S, 3S) - 3- C [ (IS) - 1 --r y:/ h^i/p«^>'^- 3 

:^^v'7 2 -;^7/i^7j?V^ (1. 3 1g) ^T-^Yl^ ( 
6inL) iJl^^b. m.U.m.WT :^ -i^ ^ ^ (0. 85g) ^tK (1. 5mL) (D 

^^^J!jnx.x Hl^T*fe>:/ (i4mL) ^^nx-^iS-t?— ^it^^bfco ^ifWb;/t^ 

fa^^iiR. r-fe b^-t-Tifci^-m. ja^> ^jET^ia-ei^jl^bx (2s. 3S) - 

3— [ [ (IS) — 1 — ^ y y h '^v';^ ^/l^— 3 — ;?« 'f-/^:/'^-/^] :*7W-^^^ 
-] ^^%^y>^-2--^/V^:^m(0/-^;v^:y^m. il. 28g;61. 0%)<SrS 

e. WLWm ^ i: U X #7t o 

; 9 6 - St: 

IR (KBr) cm- ^ ;3 3 0 0, 2 9 5 0, 1 6 6 0, 1 6 2 0, 1 5 
9 0, 1 4 6 0, 1 3 9 0, 1 3 0 5, 1 2 5 0. 1 1 0 0, 1 0 8 0, 1 0 3 
0 , 8 9 0. 

NMR (Da O) 8 ; 
0. 7-0. 9 (12 H, m) , 
1 . 2 — 1 . 4 ( 2 H, m) , 
1 . 5 — 1 . 6 ( 1 H, m) , 
1 . 7 - 1 . 8 ( 1 H, m) , 

2. 6 9 (3H, s) , . 

3. 1-3. 6 (15 H, m) , 

3 . 7 — 3 . 8 ( 3 H, m) , 

4 . 0 — 4 . 1 ( 2 H, m) . 

HJS^J 5 

^mr k(om. (o (omt-A 

(2S, 3S) - 3- [ [ (IS) 



- 1 — y-zf V ^v'T^ ^/u- 3 ^/i^:^ 
-:&/^7j?:/^ (6 6 0mg) ^oi^y— /i^ 

15 



wo 2004/096785 PCT/JP2004/005767 

(3mL) i^mmV. mM.mWrr>J^-V CSSemg) t:^ d. OmL 

) (omm^M^t^o m^mm^^. =r.9j-jv (lOmD srSpx.^taT'-^m# 

x(2S. 3S)-3-CC(is) - i--f y:/b^i/p«^/w-3-p<^/^:^ 

g;78. 6%) t:efel&*<^ l-t#fCo 

IR (KBr) cm" ^ ;2 9 5 0, 1 6 4 0, 1 4 6 0, 1 3 8 0, 1 1 

10, 890. 

NMR (Dz O) S ; 

0. 7 — 0. 9 (12 H, m) , 

1. 2 — 1. 9 (10 H, m) , 

2. 93 (2H, t, J = 7Hz) , 
3.2 — 3.5(6 H, m), 

3. 66 (IH, t, J = 6Hz) , 
4 . 0 — 4 . 1 ( 1 H, m) . 



lUS^JiJ 6 

-7 U (D^ (DMj^- 1 

(2S,. 3S) - 3- C [ (IS) -1 --1- 3 - 

165. 22g) ^tK (400m L) irg^^^f^/^ (4 0 OmL) (D^^^^Zl^SI 
L7K^'^T (1 O'C^T'T?) 3mo l/L:a^^7K^^S (1 4 OmL) ^iSTbpH 
^SrJ^S iJlpSbfCo g^^^^^^iS^^StU. tKP^S^^^^/^ (2 0 OmL) 
tfittlbB«@^^^^/^P^'^*>'e:. tK (2 0 OmL) S.tJ«^fn:^4^7K ( 2 0 0 m L 

3 s) _3_ [ [ (1 s) -i--ry^h=3e-i^^^/w-3-;<^/i-y'^/i'] 

/^^-f/W] 2 -J^yv-^^^-^ (1 2 2. 8 3 g;99. 9 %) ^^It 
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wo 2004/096785 PCT/JP2004/005767 
NMR (CD C 1 3 ) ^ ' 

0. 9 — 1. 0 (12 H, m) , 

1 . 3 - 1 . 6 ( 3 H, m) , 

1 . 8 — 1 . 9 ( 1 H, m) , 

3 . 1 — 3 . 3 ( 2 H, m) , 

3. 43 (2H, d, J = 4Hz) , 

3. 47 (IH, d, J = 2Hz) , 

3. 7 1 (IH, d, J = 2Hz) , 

4 . 1 - 4 . 2 ( 1 H, m) , 

6 . 5 0 ( 1 H , d , J = 9 K z ) , 
9. 60 (IH, broad s). 



mm 7 



— 2 



■mme t^mK\^x. -<>'iff^>':^> ;<i!fju^>^m. rn. - v a <d 
mmr ^^-m^Tb^h (2s, 3s) -s - cc (is) - i--ry:/ 



mmms 

Nait (E) (^Mat 

(2S, 3S) - 3- C [ (IS) -l-^yy^b=3r^>'^^/l'-3-7«^/W>^ 
^/v] ;&7W^^-r/^] 2 (4 8. 5 9 g) ^Tir b 

(2 4 5mL) tci^ilifb. j^^-^hy (8. 51g) i:7K (32. 9mL) 

mmWVt^o I^MT'T-feh>' (2 0 0mL) ^MTb. ^^inx.^<Z) * * 3 

05^^it#bfc„ ^V^t?r-fe^^^ (5 10mL) ^^ST^s l^mtCT 1 B#^4t# 
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wo 2004/096785 PCT/JP2004/005767 

Vl^Um (7 OmL) -C^?tm> m^.bT (2S. 3S)-3-CC(lS)- 

':^ b y (4 6 . lg;87. 9 %) % SfeH?^^ l-"C#^- 



MM 9 



^^p (F 



xm 



IZ.^^N a (G) (D 



... _„\ rr/-io> -I y k ;3s--^y -li 

^J^m. (2 5. 1 8 g) (8 5mL) ^M^^ CCT^^i: U> W 



(10 OmL) ^^STbfCo mic®M^SrAnx.l^?g.tCT 1 ^ 
=f-?V (15 OmL) ^MTU/Co iSfeV^T-|^ia^CTi^^^^ 
i^/U (7 5mL) •km'T^.. nWiZ.X X^mWi^W 



( 1 O 0 m L ) ^ j€ 



^5? 7^= 5/1 <DM^^ (40mL, 25mL, 25mL) X^ 

S, 3S)-3-CC(lS)-l--Y y b^^v-pt^/^- 3 -^^/l^y^^l^] 
;i7yW^^-l'/k] ;^^v'7:/- 2-:^/^#i/^ h P l> Ait ( 2 1 . lg;83 

. 9%) ^e^fhjyt^B^ u-c#;rco 

^ : 1 7 0 ~ 5 ^ (^^) 
IR (KBr) cm"' ; 3255, 2950, 2860, 1670, 16 
3 0, 1 5 5 0, 1 4 6 0, 1 4 3 5, 1 3 9 5, 1 3 6 5, 1 3 1 0. 1 2 6 
0, 1110, 890. 



NMR (Da O) 6 ; 

0. 7 — 0. 9 (12 H, m) , 

1 . 2 — 1 . 4 ( 2 H, m) , 
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wo 2004/096785 PCT/JP2004/005767 

1 . 5 — 1 . 6 ( 1 H, m) , 

1 . 7 — 1 . 8 ( 1 H, m) , 

3 . 1 — 3 . 3 ( 2 H, m) , 
3. 3 — 3 . 5 (4H, m) , 

4 . O — 4 . 1 ( 1 H, m) . 



mm 1 0 

KJ^ (E) (D 



4. 83g) trT-feh^ (23mL) V t7 J>^ (1. 1 1 g) i: 

tk (4. 5mL) <omm^^^< tM\K.f:io mm i^tiMmMiimn ^ -^x^ 

Srj!lIJ;t^<??** 3 O^J^^mW^bfCo ^fcV^-erir b:-' (94mL) Sr?^T^. l^iS. 
2%7K— T-fe h^'jm^ (2 OmL) X*i5fc?^^s m^UT (2 S, 3 S) - 3 - 

2 y it ( 4 . 2 8 g ; 8 1 . 7%)^e#.@?f^ 




^jfeMi oT'#e>Hfc (2s. 3S) -3- [ [ (IS) -i-^y:/h=3e^/ 

3 ;^;/W^^^/^3 ;e-;arv'7i/- 2-;&/l-7i^^>'m P 

e?A4t (5 0 0mg) (3. 5mL) ^Mx.mmtV. 5 OX:(D^^ 

^ifig^^oi^yk (i2mL) ^i^TU^feo ^ ^ici®^^^:*ra^l^MtJ:T 1 Bt^it 

l£l-@^m^^>'l' (2 3mL) ^^KTU. l^iatei-Cl^Sait^U. ^>^\^m. 
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wo 2004/096785 PCT/JP2004/005767 

y^jU=l 0/^l(Dmm (lOmL) -e?fe|f^bfc„ ^rmi>^^^^<DmM.X'^ 
<Dt.ti4: O'CT— ^^ff^iltLT (2S, 3S) - 3- [ [ (IS) 

:/ h 3 — ^ ^/i^-T'^yi'] j^;/^/-?^^/^] v'^ i^— 2 — i*/^)!^^^ 

;& y ^7 Aii (4 4 5mg ; 8 9. 0 %) ^ S fe^t't^ UT#fCo 

IR (KBr) cm-' ;3 2 7 0, 3 0 8 0, 2 9 5 0, 2 8 7 0, 1 6 8 
0, 1 6 2 5. 1 5 6 0, 1 4 6 0, 1 3 8 0, 1 3 0 0, 1 2 4 0, 1 1 1 0 
, 8 9 5. 

NMR (Dz O) 6 ; 



0 . 


8 — 


0 . 


9 


( 1 2 H, m) 


1 . 


2 - 


1 . 


4 


(2H, m) , 


1 . 


5 — 


1 . 


6 


( 1 H, m) , 


1 . 


7 — 


1 . 


8 


( 1 H , m) , 


3 . 


2 — 


3 . 


3 


(2H, m) , 


3 . 


3 - 


3 . 


4 


(4H, m) , 


4 . 


0 — 


4 . 


1 


( 1 H, m) . 



mmm 12. 
K^m. (E) (pmrn i^m 2 ) 

^ 3s) -3-.[ [ (IS) - 1 ->r y >^>'3fv'^^/p- 3 -/^/^:/^/^] :^ 

/u/<^^ju'] i>r^'iy7:y—2.—t>J^'^>W.=^f'f^^^'TfV (15. 2 9g) 

^ y^/V (2 4mL) l^^^f b^mit^^^Tx J^^':^ h P !^ A (2. 4 4 g) ^ tK 
(24mL) <3?^?g$r^iTb^ig.T*l^P^m^^s ^ ^ J:: 9 0 ~ 9 5 t^T' 2 ^F^l 
M#bfc„ MffiT^I^^W*bT#btbfcajSt-7K (5 0mL) ^Jfl^s i^^^ 
(5 0mL) X* 2 m^fell^ms ^lET7X&@*bfCo #e>tl.fca^l-Tir 

(4 0 0inL) ^?iSTm. ^«.-e-^it#b;fe„ ^^fl±ibfc^^^^il^^ 3%7K- 
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wo 2004/096785 PCT/JP2004/005767 

T-fe h (3 OmL) ^^feV^-er■fe (3 OmD T'^fc^m^ m^b-C (2 

S, 3S)-3-[[(lS)-l-^ y:7'hdev-^^/l— 3-^^/1^ 

;i7 7W^^-r/^] ;*-:2^v'7:/- 2-;^7/^2j<^^©:^ h U (10. 5 5 g ; 7 



JS^?iJ 1 3 

. . ^ lix. _L_>^ /-aci. >. _ 17 r*C»+..\ -rSy^ trfr 1 -fe. Air /T^ ^ O S 

^ff:XSli 1 ffi*2<^-'i^^S ^-' > r izsry v h ^'A. a-' , ._ -.it rr-— v 

3S) -3 - C C (IS) - 1 --r y >^ h=3{^i/7« 3 -;^^/^:/^/^3 

^^w^^-f/W] :^;J^v'7 V- 2 -:«;/v:^^>'^^^/^^^v">'l^ (7. 8 2g) <Srcii^? 
y-7^(2 4mL) Jc::^j!S bTKJ^rit^^T. Imo 1 /Lc^TK^'fb'^ h y iJ'^tK 
1^(2 3. 5 5mL) ^?gT Ll^ti.-e 1 . S^^m^UfCo ^^jET^SSrS^b 
T#btbfcajgl^7K (3 9mL) ^M^. mm^^^^ (3 9mL) 2 
, mJET7K^©5febfc„ #b^fcaai-r-fe (15 7mL) >lr?^T^. 
-C-^it#bfCo WWbfcj^^^SriiSl. 3%7K-T-fe (3 OmL) 

X^r± (3 OmL) ■CSfeitm> m^bT (2S. 3S) - 3- [ [ (IS) 

- 1 3 -p^^/V'^^/i'] ;^7/w^*>f/^] ;^=^>'7^-2 

-;?7/^;i?>'^<55'^ h y (5 . 3 6g;69. 9 %) 6 fe@?f^«^ ^ bT# 



JS0iJ 1 4 
7 U — -Hs: (D) (DM 



21 
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wo 2004/096785 



PCT/JP2004/005767 



< H P L C > 

;{77 is. ; YMC-A 3 0 2 (1 5 0X4. Smrn) 

^iijta ; pH3. o<Do. imo iXhviym^.T^mi'h]) ^j>>nmyT±h::^ 
h y /i^m^ (5:2) 

mm-, (2 s, 3 s) -a- [ [ (1 s) -1-^ y^h^-^^^^^-s-^^ 

; UV (2 10 nm) 

■ 

1 5 

^^Sf(2S, 3S)-3-C[(lS) -l-^y:^bd{^v'^^/l— 3-p<^ 
f7J>.m 1 Omg^^@^Wt-th^^9. 5g^^^^#T8 Ot:lSa=lf t-3 0^1^ 

« 

HP L C13:T^<^^#*^^^ L-^-o 
<HP L C^#> 

<DSC ^^^«f^ftS!l^^^^> 

^5|6f (2S, 3S) -3- [ C (IS) -l-^y^b^v-P^^/l—S-^^ 

tpj^^m islxj^ a r ;v ^ -r (£2pj^S) 0. 0 1 g ?ir^t^-e*tb^*^W^i-^*i-fc 

Jn^7lS2'C/:$^-e^?i.j&>e>^2 0 o'C^T'^iS.i-So (^^^sm*^# 

:TAS10 0, TG-D S (S^^^t^^^tt) %^ffi) 
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wo 2004/096785 PCT/JP2004/005767 





Dscrc) 


8Ot:3 0 




N a:fe^ mm^'^ ) 


157 


13—77 






160~170 


38—77 






170—175 


95—98 




1 Km.{mm^\ii) 


1 i77 


i 99. 9 


[Wrmm J 



1) 

-r 5 - G> 4- ^ o 
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wo 2004/096785 PCT/JP2004/005767 

m <o 



1. Tfa<D^i4%Wi-s (2S, 3S) - 3- [ c (IS) - 1-^ yy h^-y 

DSC: 170~17 5 "CiJl^S^^ 5 li^ l^^t^ 

3 2 5 5, 2 9 5 0, 2 8 6 0, 1 6 7 0, 1 6 3 0, 1 5 5 0, 1 4 6 0, 1 
435, 1395, 1365, 1310, 1260, 1110, 890cm- ^ 

— it- i.u J. T t 1^ ocN o rr / ^C^ — 1 — yf ^/ —f \^ :3f- -^y 

^ ^ - 3 - :^ juzf ^ /i^'] i^/w^-^^-Y/v] :^^iyvl^- 2—:^/^y:^i^^ )) 
DSC : 17 7°Clc^S:^#5^^t''^i5' 

3 2 7 0, 3 0 8 0, 2 9 5 0, 2 8 7 0, 1 6 8 0, 1 6 2 5, 1 5 6 0, 1 

460, 1380, 1300, 1240, 1110, 895cm- ^ 

3. TIB<?5 (1) ~ (6) (OXm\^i^^ (2S, 3S) - 3- [ [ (IS) -1 

(1) (2S, 3S)-3-[[(lS) -1 — r y:?' h=3rv^^^/V- 3 ^ 

Sii&i-'W-b. (2s, 3s) -3- c c (IS) -i--r y:^b^^X7«^/^-3 

(2) m^TMr^^h^f^1o}Vi^:y^h^mr %yh-^U.^>^-^^ (2S, 3S) 
_3_ [ [ (IS) -1 V^^yy- ^/v- 3 -p< '^^/V'y^^y^] 

(3) BulBX5g-e#btbfcitie:^^APx.. (2S, 3S)-3-C[(lS)- 
1 — y( y-y \. 1/ :^ ^f- jv - 3 - :^ jv-y ^ 7V/<^^y( ;v\ :i-^iyy y— 2 — 
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wo 2004/096785 PCT/JP2004/005767 

4. TIB(?5 (1) ~ (4) <Z)Xmt-<t'5 (2S, 3S) - 3- C C (IS) -1 

C i / \ Z O , O O ; O L L K -I-' <-> / X "I ✓ |-- « " w ^_ 

y ^7 A-fb-a-^Jxti:^ y !>^'fk'a-i^^#>^$-^ (2s, as) - s- c c (is) 

_ 1 — y:/ ^yu— 3 — 7« ;(7/W/^^'l'/^] 2 

(3) H^^IBXmT*#b^fc•:^ b y y •j7A:^(^^t^%flgft5:^T/^=i- 

(4) t&|BXa"e#6>^f::S^^ia^^H^j^t-#i~o 

5. (2S, 3S) -3- [ [ (IS) -l--ry:/h=3ev'7«^/l— 3-p«.^/l- 

6. (2S, 3S)-3-CC(lS)-l --f h'aj^i^P^^/^- 3 

(R^ ) (R^ ) (R' ) N 
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wo 2004/096785 



PCT/JP2004/005767 



7. (2S, 3S)-3-[[(lS) -1 r y:/ 3 -^^/^ 



26 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005767 



A CLASSinCATlGN OF SUBJECT MATTER 
Int.Cl'' C07D303/48 



According to International Pat^t Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI'' C07D303/00-303/48 



> _ ^ ^ifc— ^^^^^M^w^^^™^^— w— ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Documentation searched o&er than nunimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsijyo Shinan Toroku Kbho 1996-2004 

Kokai Jitsuyo Shinan Itoho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, seardi terms used) 
CAplus (STN)", REGISTRYTSTN)~,~WPI~( DIALOG) ■ ' " 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate of the relevant passages 



WO 99/11640 Al (Nippon Chemiphar Co,, Ltci.)f 

11 March, 1999 (11.03.99), . 

Claims; page 16, lines 14 to 18; examples 



JP 9-507235 A (Merck & Co., Inc.), 

22 July, 1997 (22.07.97), 

Claims; page 15, line 9 to page 17, 

examples 



line 3; 



JP 2002-535977 A 
Ltd. ) , 

29 October, 2002 
Claims; examples 



(Institute for Drug Research 
(29.10.02) , 



Relevant to claim No. 



1-7 ' 



1-7 



1-7 



I X I Further documents are listed in the continuation of Box C. 



4c 

"A" 



Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



X I See patent family annex. 

"V later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
20 July, 2004 (20.07.04) 



Date of mailing of the international search report 
03 August, 2004 (03.08.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



Intemadonal ^plication No. 

PCT/JP2004/005767 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of tiie relevant passages 

JP 2000-514090 A (Biochemie GmbH. ) , 
24 October, 2000 (24.10.00), 
Claims; examples 

JP 62-108877 A (Nippon Chemiphar Co., Ltd.), 
20 May, 1987 (20.05.87), 
Claims; examples 

WO 01/42238 Al (GLAXO WELLCOME S.P.A.), 
14 June, 2001 (14.06.01), 
Claims; examples 



C OOO CO 

KJ U £i ^\J- 



h^Mb'^ WA'AA — — — — ■- — » m 



03 September, 1996 (03.09.96), 
Claims; examples 



Relevant to claim No. 



1-7 



1-7 



1-7 



I 


NTERN ATIONAL SEARCH REPORT 






Intemadonal application No. 

PCT/JP2004/005767 


inxonnanon on pateni lamuy iu.%nu 




wo 


99/11640 Al 


1999. 


03. 


11 


AD 


• 

9889978 A 










EP 


1022276 Al 












US 


6387908 Bl 


• 










US 


2002/0091131 Al 




- 








EP 


1342720 A2 


TO 


9-507235 A 


1997. 


07. 


22 


WO 


95/18107 Al 










AU 


9514448 A 












FX 


9602641 A 












EP 


737186 Al 












CZ 


9601878 A3 












US 


5614632 A 












BR 


9408452 A 












KR 


97700169 A 




• 












1 
1 










CN 


1219535 A 


1 TO 
1 - 


2002-535977 ' A 


2002. 


10. 


29 


WO 


00/46175 Al. 










AU 


200033567 A 










* 


NO 


200103818 A 


1 






• 




EP 


1154979 Al 












BR 


200009180 A 












KR 


2001112257 A 












CZ 


200102761 A3 












SK 


200201093 A3 












US 


2002/0081675 Al 








■ 




CN 


1347400 A 












HU 


200200650 A2 












ZA 




1 










US 


2003/0207413 Al 












US 


6682913 Bl 












US 


6696599 B2 












US 


2004/0039225 Al 


1 










MX 


2001007807 Al 


1 










US 


6750366 B2 


1 TD 
1 U XT 


2000-514090 A 


2000 


10 


.24 


WO 


9o/31do5 Ai 1 












AT 


9700062 A 






• 






AU 


9866141 A 












EP 


968214 Al 












KR 


2000070275 A 












US 


6313289 Bl 












JP 


2004-155793 A 


1 TO 
1 


62-108877 A 


1987 


05 


.20 


(Family: none) 


1 W\J 


01/42238 Al 


2001 


.06 


.14 


JP 


2003-516403 A 










AU 


200120060 A. 


1 


« 








NO 


200202682 A 


1 










BR 


200016235 A 


1 










EP 


1237886 Al 












CZ 


200201981 A3 


1 










US 


2003/0008899 Al 












KR 


2002086854 A 












HU 


200203650 A2 












CN 


1407980 A 












NZ 


519420 A 












US 


6713491 B2 1 



Form PCTASA/210 (patent family annex) (January 2004) 



INTERNATIONAL SEARCH REPORT 
information on patent femily members 



International application No. 

PCT/JP2004/005767 



JP 8-508258 A 



1996.09.03 



WO 94/21649 Al 
AU 9464917 A 
ZA 9402070 A 
£P 690865 Al 
NZ 263721 A 
CN 1123549 A 
US 5705496 A 
CN 1167765 A . 



Form PCT/ISA/210 (patent family annex) (Januaiy 2004) 



l^m0#-§- PCT/J P 2 OO 4/0 0 5 7 6 7 



Int.Cl' C07D303/48 



(I PC) ) 



Int.Cr C07D303/00-303/48 



1922-199 6# 
1 971 — 200 4^ 
1996-200 4^ 
1 9 94-2004# 



CAplus(ST^D, REGISTRY (STN), WPI (DIALOG) 



c. 



WO 99/11640 Al ( H 5: 7 T^^#%h) 1999. 03. 11. 

m^(D^m, ^i6Mi4^T-i8tf, mmm 



JP 9-507235 A(;i;l'^ xyf jiVA-r- ^i/a-riz-fy ^' ) 1997.07.22. 

mi5H9tT-0i7K3^T, mMm 



JP 2002-535977 kUymU-\- 7*- ^yyr H- Hr>f ) 2002. 10. 29. 



1-7 



1 - 7 



1-7 



rTj S^taiSaXH:#5feB^(c4^^ix^t:itSfct?$>-o-C 

ryj 4#ic|iigofo5:a:iit-efeoT. ^^iSciKi^fibois^ 



SSr^T Ufc B 



20. 0 7. 2004 



03.8.2004 



B^H^rPir (I S A/J P) 
m^^-^ 100-8915 



1^ ^ m 




03-3581-1101 rtll 3 4 5 0 



^^PCT/I SA/2 1 0 (112^— v>) (2 0 0 4<^1>B) 



^ PCT/ J P 2 0 0 4/0 0 5 7 6 7 



c G^#) . 



JP 2000-514090 A m I ' 'j' ''^W f • • 's* — M 2000. 10. 24, 
JP 62-108877 A( 0 :^<5r ^ :7 r t^K^^^t) 1987. 05. 20, 



wo 01/42238 Al (GLAXO WELLCOME S. P. A. ) 2001. 06. 14, - 
JP 8-508258 A iMm^)/ - 1' -^ti^ • a-** V"fVa i/) 1996. 09. 03, 



SCPCT/I SA/2 1 0 (M2^-~V'(Dm^) (2 0 0 4*^1^) 



1-7 



1-7 



1-7 



1-7 







H^ffl®#-^ PCT/J P 2 0 0 4/0 0 5 7 6 7 








■ 

WO 99/11640 Al 


1999. 03. 11 


AU 9889978 A 






EP 1022276 Al 






US 6387908 Bl 






US 2002/0091131 Al 






EP 1342720 A2 

« 


JP 9-507235 A 


1997. 07. 22 


WO 95/18107 Al 






AU 9514448 A 


■ 




FI 9602641 A 






EP 737186 Al 






CZ 9601878 A3 






US 5614632 A 






BR 9408452 A 






KR 97700169 A 






NZ 278263 A 






CN 1219535 A 


JP 2002-535977 A 


2002. 10. 29 


WO 00/46175 Al 






AU 200033567 A 






NO 200103818 A 






EP 1154979 Al 






BR 200009180 A 






KR 2001112257 A 






CZ 200102761 A3 






SK 200201093 A3 






US 2002/0081675 Al 






CN 1347400 A 






HU 200200650 A2 






ZA 200106359 A 






US 2003/0207413 Al 






US 6682913 Bl 






US 6696599 B2 






US 2004/0039225 Al 






MX 2001007807 Al 


• 




US 6750366 B2 

« 



^^PCT/I SA/2 1 0 (^■'t" V h :7 r 5 y — -^MS) (2004¥l^) 





H^til®#-^ PCX/ J P 2 0 0 4/0 0 5 7 6 7 


JP 2000-514090 A 2000. 10. 24 


wo 98/31685 Al 


AT 9700062 A 




AU 9866141 A 




EP 968214 Al 




KR 2000070275 A 




US 6313289 Bl 


• 


JP 2004-155793 A 


JP 62-108877 A 1987. 05. 20 

- 




WO 01/42238 Al 2001. 06. 14 


• 

JP 2003-516403 A 




AU 200120060 A 




NO 200202682 A 




BR 200016235 A 




EP 1237886 Al 




CZ 200201981 A3 




US 2003/0008899 Al 




KR 2002086854 A 


• 


HU 200203650 A2 




. CN 1407980 A 




NZ 519420 A 




US 6713491 B2 


JP 8-508258 A 1996. 09. 03 


WO 94/21649 Al 


AU 9464917 A 




ZA 9402070 A 




EP 690865 Al 




NZ 263721 A 




CN 1123549 A 




US 5705496 A 




CN 1167765 A 

> 



^^^PCT/I SA/2 1 0 (.y^'riyh-yr^V'-mm) (2004^1^) 



